Abstract. This paper describes the magnesium pollution status and remediation of tilth top soils in Haicheng magnesium mine. The soil quality status was evaluated based on the analysis results. Physiologically acid fertilizers and organic fertilizer were used for the remediation of contaminated soil using magnesium-ammonium-phosphate coprecipitation method. The resultes showed that total magnesium content was high in Haicheng magnesium mine. Single factor pollution index was adopted to evaluate magnesium content in tilth top soils. For all the soil samples, there were no unpolluted (P<1) and slight polluted soil (1≤P≤2) samples, moderately polluted soil (2<P≤3) samples accounted for 37.5%, and heavy polluted soil (P＞3) samples accounted for 62.5%. The application of calcium superphosphate and ammonium sulfate decreased the concentration of water soluble magnesium in the soil effectively and achieved significant remediation effectiveness. The influence of ammonium sulfate and calcium superphosphate reached very significant level and significant level respectively, while the influence of organic fertilizer was not significant.
Introduction
The reserves of Chinese magnesite are the highest around the world that have occupied 30.1% in the world's proved reserves. They are mainly distributed in Liaoning, Qinghai, Xinjiang, Shanghai and other regions. The largest reserves are in Liaoning which has occupied 86.5% [1] . However, the most important environmental issue during mine exploiting and sintering is dust pollution [2] . Soil pollution caused by magnesium dust is mainly due to the soluble magnesium, which comes from magnesium salt in the magnesium dust. It can excessively accumulate in the soil. At the same time, it will lead to the serious damage to soil colloid and thus cause soil compaction [3, 4] . The alkalis metal and alkaline-earth metal in magnesium dust are highly corrosive. They have adverse effects to soil, leading to the damage of plants and microorganisms, therefore，physical-chemical property worsens and the productivity of soil decreases. This paper investigated the magnesium pollution status in Haicheng city. Physiologically acid fertilizers and organic fertilizer were used for the remediation of magnesium polluted soil by the principle of magnesium-ammonium-phosphate coprecipitation [5] .
Experiment process

Soil sampling
According to the distribution of tilth soil in Haicheng magnesium mine, 32 soil samples of 0-20cm surface soil were collected. The geographic information of soil samples is shown in table1. The collected soil samples were first air-dried and then removed the stones, plant debris or roots and passed through 1mm or 0.149mm mesh sieve respectively for the measure of water-soluble magnesium and total magnesium.
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Analytical methods
For total magnesium measurement, soil samples were digested by hydrogen nitrate-perchloric acid-hydrofluoric acid and determined by atomic absorption spectrometry. For water-soluble magnesium measurement, 1:1 soil to deio-nized water slurry was prepared to extract water-soluble magnesium, and determined by atomic absorption spectrometry.
Results and discussion
The evaluation of soil magnesium pollution As a result of long-term exploitation of magnesium mine in Haicheng, it's difficult to find out unpolluted soil samples in present. In this paper, we adopted the data 9250mg/kg as the soil magnesium background value and selected single factor pollution index method to calculate the soil pollution index [6] . The pollution index and grading standard are shown in table 2 [6] . 3 ). For all the soil samples, there were no unpolluted (P<1) and slight polluted soil (1≤P≤2) samples, moderate polluted soil (2<P≤3) samples account for 37.5% of total samples; heavy polluted（P＞3） soil samples account for 62.5% of total samples. Accrding to the evaluation results, the content of total magnesium in Haicheng mine was high, that should be classified as moderate or heavy polluted soil. Measures should be taken for the remediation of magnesium polluted soil. Remediation of magnesium polluted soil Soil pollution caused by magnesium dust is mainly due to the excessive accumulation of soluble magnesium in soil which has adverse effects on the growth of crop. According to the features of the magnesium pollute soil, physiologically acid fertilizers and organic fertilizer were used for the remediation of contaminated soil using magnesium-ammonium-phosphate coprecipitation method instead of adjusting the ratio of water soluble calcium and magnesium. The experimental soil was brown soil collected from depth 0 to 20 cm in Haicheng magnesite mine and passed through 2mm mesh sieve. The physiochemical properties of experimental soils are shown in table 4. Range analysis results showed the influence of three factors on soil water-soluble magnesium and plant biomass was not identical. It could be characterized by: A > B > C, namely the most important factor that influenced water-soluble magnesium and plant biomass was ammonium sulfate, followed by calcium superphosphate, and then organic fertilizer. (1) Total magnesium content was high in haicheng magnesium mine. Single factor pollution index was adopted to evaluate magnesium content in tilth top soils. For all the soil samples, there were no unpolluted (P<1) and slight polluted soil (1≤P≤2) samples, moderately polluted soil (2<P≤3) samples accounted for 37.5%, and heavy polluted soil (P＞3) samples accounted for 62.5%.
(2) The application of calcium superphosphate and ammonium sulfate decreased the concentration of water soluble magnesium in the soil effectively and achieved significant remediation effectiveness. The influence of ammonium sulfate and calcium superphosphate reached very significant level and significant level respectively, while the influence of organic fertilizer was not significant.
The optimum conditions for the removal of water soluble magnesium were ammonium sulfate 2.7g/kg, calcium superphosphate 1.0g/kg, and organic fertilizer 25g/kg. The optimum conditions for plant biomass were ammonium sulfate 2.7g/kg, calcium superphosphate 0.75g/kg, and organic fertilizer 25g/kg.
